Regulation of early precursor B cell proliferation in mouse bone marrow: stimulation by exogenous agents mediated by macrophages in the spleen.
An increase in pre-B cell proliferation and B lymphocyte production in mouse bone marrow has previously been shown to follow the administration of various foreign agents in vivo. The responses of early precursor B cells before the expression of mu chains (pro-B cells) have now been examined, using double immunofluorescence labeling for terminal deoxynucleotidyl transferase (TdT) and B220 glycoprotein as detected by monoclonal antibody 14.8. A single injection of sheep red blood cells (SRBC) was followed by an increase in the number of cells in three defined populations of early precursor B cells lacking mu chains (TdT+ 14.8- cells, TdT+ 14.8+ cells, and 14.8+ mu- cells) as well as cytoplasmic mu-bearing pre-B cells and surface mu-bearing B lymphocytes. An accompanying increase in proliferative activity was indicated by the numbers of 14.8+ mu- cells and pre-B cells which accumulated in metaphase after inducing mitotic arrest with vincristine. These effects were all abrogated either by treating mice with silica to depress macrophage function or by splenectomy. In mice given multiple injections of SRBC for 4 weeks the elevated levels of early precursor B cell production and B cell genesis were sustained. The work demonstrates that the in vivo production of early precursor B cells, putatively including those at the stage of Ig heavy chain gene rearrangement, can be stimulated by exposure to external agents acting indirectly by a silica-sensitive, spleen-dependent mechanism. The findings suggest that the level of pro-B cell proliferation and primary B cell genesis normally taking place in mouse bone marrow may reflect the level of exposure to potential stimulants in the external environment mediated by activation of splenic macrophages. The possibility that abnormally high levels of macrophage activation could predispose to dysregulations of the B cell lineage is raised.